Cloning, expression, and characterization of salivary apyrase from Aedes albopictus.
Apyrases (ATP diphosphohydrolase) hydrolyze the phosphodiester bonds of nucleoside tri- and diphosphates to orthophosphate and mononucleodides. They can inhibit platelet activation by depletion of adenosine diphosphate. In the current study, the Escherichia coli expression vector pET-19b equipped with an N-terminal histidine tag was applied to express the apyrase of Aedes albopictus. The gene-coding mature apyrase protein was amplified by RT-PCR and cloned into pET-19b. Soluble apyrase protein with high purity was successfully obtained by utilization of the suitable renaturation approach and Ni-NTA purification column. Four monoclonal antibodies to apyrase from A. albopictus were produced in male BALB/c mice immunized with the renatured apyrase. Using immunofluorescence assay and immunoblotting analysis, recombinant apyrase showed fine consistency with native apyrase. From kinetic analysis, it had a K (m) of 11.6 μM and V (max) of 1.02 nM/S/μg protein for adenosine triphosphate. Adenosine diphosphate-induced platelet aggregation was inhibited by approximately 6% when 0.4 μM recombinant apyrase was added and by about 9.5% when the concentration of recombinant apyrase was 0.8 μM. The effect on platelet aggregation was dose dependent. In conclusion, the apyrase of A. albopictus was cloned and expressed highly in the E. coli expression system. Recombinant apyrase protein showed biological activity, and anti-apyrase monoclonal antibody was also prepared.